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X-ERA
Due to human impacts on earth’s geology
and ecosystem, the future of this planet
and our society is uncertain. To navigate
this uncertainty, it is urgent that we
understand and explore new strategies
to adapt to this unknown future. Over
the millennia, indigenous communities
around the world have developed advanced
and nuanced ways to adapt to living in
harsh environments. X is commonly used
in science to refer to a variable that
can change or be changed. Therefore, the
thesis project – X-Era, aims to learn
from the sustainability of traditional
ecological knowledge to help inform how
we may adapt to the possible extreme
weather, harsh environments, and unknowns
of the future.
Learning from indigenous peoples living
in extremely arid and wet areas:
the Imuhar in the Sahara Desert, and
Tikuna, Cocama, and Yagua in the Amazon
Rainforest, this thesis speculates an
adaptive possibility for the upcoming
X-Era(starting from 2200) to respond to
flood and drought conditions. Seasonal
route systems, shifting responsibilities,
seasonal infrastructures, micro-macro
calendar, and seasonal law and property
are the key ideas inspired by and
transformed from indigenous knowledge.
8
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Human society craves too much. It is time
that humans stop being greedy and adapt to
changes in the great earth.

Adaptation

Indigenous
Wisdom

Mobile
Practices

Sustainability

The action or process of adjusting to the changes
and new environments.1

Indigenous wisdom is the traditional lifestyles and
sustainable strategies of the indigenous communities
who have been respecting and protecting nature
for many centuries. In this project, the indigenous
wisdom is from the Imuhar People in the Sahara
Desert and the Tikuna, Cocama, Yagua Peoples in
the Amazon Rainforest.1

Indigenous people practice mobility in different
ways, like nomadism, transhumance, shifting
cultivation, mobile fishing, and mobile hunting. They
will move from place to place in search of resources
due to seasonality and climate change. They keep
the extraction rate lower than the production rate to
maintain the resiliency of the common pool.1

In the broadest sense, sustainability refers to the
ability to maintain or support a process continuously
over time. Sustainable development means “meeting
the needs of the present without compromising the
ability of future generations to meet their needs”
according to Brundtland Commission.1

1. Alliance of Bioversity International and CIAT FAO, Indigenous
Peoples’ food systems: Insights on sustainability and resilience from the front line of climate change (Rome, Italy:
FAO, Alliance of Bioversity International, and CIAT, 2021),
https://doi.org/10.4060/cb5131en.

1. Alliance of Bioversity International and CIAT FAO, Indigenous
Peoples’ food systems: Insights on sustainability and resilience from the front line of climate change (Rome, Italy:
FAO, Alliance of Bioversity International, and CIAT, 2021),
https://doi.org/10.4060/cb5131en.

1. Daniel Thomas Mollenkamp, “What Is Sustainability?,” Investopedia (Investopedia, April 25, 2022), https://www.investopedia.com/terms/s/sustainability.asp.

In this thesis project, adaptation to seasonality and
uncertainty is the essence of sustainable strategies .

1.“Adaptation Definition &amp; Meaning,” Merriam-Webster
(Merriam-Webster), https://www.merriam-webster.com/
dictionary/adaptation#other-words.
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Chapter 01

INTRODUCTION

According to Ibn Khaldoun, an Arab thinker, Six
centuries ago, history is a cycle. He pointed out that a
dynasty generally consists of three generations before
declination.1 In fact, the idea of history as cycles was
commonly believed in the Dark and Golden Ages.2
In modern times, many post-apocalyptic fictions also
wrote about the repeating history cycles where the
civilized world reached the end and the society
transformed again into the primitive form.3
However, unlike the social cycle, social evolutionism
interprets the evolution from the traditional societies
as linear development into new forms.4 In terms of
the primary means of subsistence, it is commonly
believed that there are six phases in the evolution
of the human society: hunter-gatherer, pastoral,

1. “The Cycle of History,” The Economist (The Economist Newspaper), https://www.economist.com/news/2012/11/21/
the-cycle-of-history.
2. “Social Cycle Theory,” Wikipedia (Wikimedia Foundation, May
12, 2022), https://en.wikipedia.org/wiki/Social_cycle_
theory#Secular_cycles_theory.
3. Ibid.
4. Ibid.

16

horticultural, agrarian, industrial, and post-industrial.5
As the technology develops and the population
rises, the surplus increases and mobility decreases
in each phase. People started to centralize in the
industrialized cities and become sedentary and
individualistic, causing many environmental, social,
and political issues which accelerate global climate
change. 6
Due to human impact on Earth’s geology and
ecosystem, the future of this planet and our society
is uncertain. It could be either beneficial or harmful
for human life and well-being. 7 X is the variable
commonly used in mathematics, and I define the
next society as “X-ERA” for the increasing turbulence
driven by the intertwined dynamics of people and

5. Libretexts, “21.2C: The Four Social Revolutions,” Social Sci
LibreTexts, https://socialsci.libretexts.org/Bookshelves/
Sociology/Introduction_to_Sociology/Book%3A_Sociology_(Boundless)/21%3A_Social_Change/21.02%3A_Sources_of_Social_Change/21.2C%3A_The_Four_Social_Revolutions.
6. Ibid.
7. Carl Folke et al., “Our Future in the Anthropocene Biosphere,”
Ambio 50, no. 4 (April 1, 2021): 834–69, https://doi.
org/10.1007/s13280-021-01544-8.

17

planet. 8 We are still exploring the best lifestyle
for the incoming situations. However, the past is
the key to the future. To navigate ourselves in the
uncertainty, we should understand the humanity and
the traditional lifestyle in the once resilient biosphere
and a hospitable climate in the past. 9

In contrast to the contemporary societies that are
selfishly exploiting the common resource without
limits exacerbated by a sedentary lifestyle and still
infrastructures, the communities from the traditional
societies have been respecting and protecting nature
collectively for such a long time with sustainable
lifestyles and mobile practices. If history is truly a

cycle, we might need to hunt and gather edibles,
make a fire with stones and wood sticks, or find
our way back home in the desert by looking at the
stars again. Without a doubt, we need pre-arranged
planning to lead us out of the darkness. Therefore, to
be prepared for whatever is in front of us and rebuild
resiliency, what can we learn from the ancient wisdom

of sustainable indigenous societies, like the huntergatherer and pastoral societies? And how can we or
the future generations adapt to the possible extreme
weather and harsh environments in the near future
with their instructions? First, we need to understand
the sustainability of the indigenous communities.
Referred to as indigenous people by the Food and

8. Ibid.
9. Ibid.
18
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Agriculture Organization of the United Nations(FAO),
they are the oral inheritors of sustainable ancestral
lifestyles and traditional knowledge for centuries.10 “
From reindeer herding to gathering wild plants and
berries, Indigenous Peoples generate and collect
food in complex, holistic and resilient ways while
always respecting the need to preserve the biological
diversity that generates and maintains harmony in
nature.”11 They inhabit different places worldwide,
the Amazon rainforest, the Sahara Desert, the
mountains, the Arctic, or remote islands.12 But they
share the same ability to maintain the biodiversity
of the indigenous territories and adapt to the everchanging ecosystems with ancestral practices and
techniques.13 According to Sobrevilla, indigenous
people, contribute to the preservation of 80 percent
of the remaining biodiversity on the planet, which
significantly enhances to the world’s sustainability.14
However, not everyone values the indigenous
p e o p l e ’s a n c e s t r a l p r a c t i c e s a n d t r a d i t i o n a l
knowledge.15 Even though indigenous peoples have
been conserving and enhancing natural resources
and biodiversity while practicing their livelihoods,
many governments, and external non-governmental
organizations lack recognition and respect for
sustainable societies and even discriminatively restrict
their access to land, natural resources, and selfdetermination.16 For example, the Imuhar people,
the flexible pastoral nomads who used to roam in
the arid desert of the Saharan and Sahelian areas,
10. Alliance of Bioversity International and CIAT FAO, Indigenous
Peoples’ food systems: Insights on sustainability and resilience from the front line of climate change (Rome, Italy:
FAO, Alliance of Bioversity International, and CIAT, 2021),
https://doi.org/10.4060/cb5131en.

are the victims of governmental marginalization and
climate change which leads to the endless rebellions
near the post-colonial boundaries of their ancestral
territories, heavily impacting the local economy and
livelihood.17 Therefore, not only should we recognize
and preserve the diverse management practices that
protect the natural system, but it is also urgent that
we document and learn from the orally transmitted
indigenous knowledge that infers us how to survive
in the unknown global changes spanning across
terrestrial and aquatic ecosystems on earth.18
Some suggest that we learn from their sustainable
systems to invent new technologies to solve the
problems of climate change and environmental
degradation. However, adaptability is the essence
of their sustainability and resiliency. They respect,
observe, and incorporate with nature. “Humans
are not at the center of the system, but rather are
responsible for maintaining the balance between the
different elements in the ecosystem.”19 Indigenous
people have little harmful impact on the ecosystems
due to their adaptation to the seasonality with mobile
practices, self-sufficient lifestyle, and collective rights
and efforts. 20

17. Merise Jalali, “Tuareg Migration: A Critical Component of
Crisis in the Sahel,” migrationpolicy.org, August 27, 2021,
https://www.migrationpolicy.org/article/tuareg-migrationcritical-component-crisis-sahel.

13. Ibid.

18. Alliance of Bioversity International and CIAT FAO, Indigenous
Peoples’ food systems: Insights on sustainability and resilience from the front line of climate change (Rome, Italy:
FAO, Alliance of Bioversity International, and CIAT, 2021),
https://doi.org/10.4060/cb5131en.

14. Ibid.

19. Ibid.

15. Ibid.

20. Ibid.

11. Ibid.
12. Ibid.

How do we prepare for
the future uncertainty?

16. Ibid.

20
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INDIGENOUS

Chapter 02

WISDOM

Two groups of people help me understand the
indigenous wisdom: the Imuhar people in arid
conditions and the Tikuna, Cocama, and Yagua
Peoples in extremely wet conditions.
Though the two regions and cultures are incredibly
different, adaptation to seasonal changes with
mobile practices, self-sufficiency lifestyle, and
collective efforts are common in their sustainable
strategies.
Most of the indigenous wisdom this chapter
focuses on is in the context of landscape
architecture and ecology. Due to the fact that the
communities orally transmit the knowledge, the
chapter intends to archive their priceless wisdom
for future generations as reference.
22
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THE IMUHAR PEOPLE
Desert Pastoral Nomads
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THE IMUHAR PEOPLE
The Imuhar People are a group of pastoral nomads
of Berber origin, known as the “Tuareg People”
and “Blue People” for their tradition of wearing
indigo-blue veils and gowns that stain their skins.1
Their land, the arid desert area in the Sahara and
the West African Sahel, is severely degrading.2 The
well-known label, Tuareg (Twareg / Touareg), is
an incorrect name given by the outsider. They call
themselves Imuhar (in Algeria/ Libya), Imushar (in
Mali/Burkina Faso), and Imasheren (in Niger).3

1. Merise Jalali, “Tuareg Migration: A Critical Component of
Crisis in the Sahel,” migrationpolicy.org, August 27, 2021,
https://www.migrationpolicy.org/article/tuareg-migrationcritical-component-crisis-sahel.
2. “The Imuhar (‘Tuareg’) People,” Anja Fischer / Imuhar (Tuareg) Imuhar/Tuareg, http://imuhar.eu/site/en/imuhartuareg.php.
3. Ibid.
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Due to invasion and colonization, the Imuhar people
moved southward from north Africa in the Sahara
into the Sahelian area.4 Two thousand years ago,
nomadism and the unique social organization were
brought by camel-herding Arabs to them.5

4. “Tuareg,” main page, https://www.newworldencyclopedia.org/
entry/tuareg.
5. Ibid.
30

Their productive activities combine farming,
agriculture, and trade.6 Goats and camels are the
primary livestock.After establishing the city of
Timbuktu, trades of salt, gold, ivory, spices, cloth,
and enslaved people in the 11th century increased

rapidly.7 The Imuhar nomads were in charge of the
transit trade through the Sahara until the French
military invaded their territory at the beginning
of the 20th century. French colonial powers left
the territory of the Tuareg people divided into
independent countries in the 1960s, leading to many

rebellions till now. Due to desertification, severe
droughts in the 1970s and 1980s, and governmental
marginalization, the Imuhar people face long-lasting
competition for resources – land and water in the
Sahel. 8

6. Encyclopædia Britannica. Encyclopædia Britannica, inc. https://
kids.britannica.com/kids/article/Tuareg/602292.

7. “Timbuktu,” Encyclopædia Britannica (Encyclopædia Britannica,
inc.), https://www.britannica.com/place/Timbuktu-Mali.

8. “Tuareg,” main page, https://www.newworldencyclopedia.org/
entry/tuareg.
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PASTORAL NOMADISM,
TRANSHUMANCE,
AND OTHER PRACTICES

“Animals are everything for a Kel Tamasheq. We drink
their milk, we eat their meat, we use their skin, we
exchange them. When the animals die, so do the Kel
Tamasheq.”
- Kel Tamasheq(Imuhar/Imushar/Imasheren) saying.

The Imuhar nomads practice nomadic pastoralism
by traveling to different places during the
year in search of pastures and drinking water
for their herds.9 The mobility is characterized
by transhumance(predictable route) and
nomadism(unpredictable route).10 Therefore,
unrestricted continuous migration is essential to the
Imuhar people’s productive activities and culture.11

9. Encyclopædia Britannica. Encyclopædia Britannica, inc. https://
kids.britannica.com/kids/article/Tuareg/602292.
10. Alliance of Bioversity International and CIAT FAO, Indigenous
Peoples’ food systems: Insights on sustainability and resilience from the front line of climate change (Rome, Italy:
FAO, Alliance of Bioversity International, and CIAT, 2021),
https://doi.org/10.4060/cb5131en.
11. Merise Jalali, “Tuareg Migration: A Critical Component of
Crisis in the Sahel,” migrationpolicy.org, August 27, 2021,
https://www.migrationpolicy.org/article/tuareg-migrationcritical-component-crisis-sahel.
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Kel Tamasheq, a group of Imuhar in the Aratène
village of Mali, also practice other subsistence
activities, such as cereal and vegetable farming and
gathering edibles for food. Pickaxes and hoes made
locally, imported containers such as buckets and
watering cans, and goatskins for transporting water
are the primary work tools. 12 The seeds usually
come from markets outside the local environment.
As for storage techniques, leather bags suspended
inside the home are used for stocking the rice and
millet.13

12. Alliance of Bioversity International and CIAT FAO, Indigenous
Peoples’ food systems: Insights on sustainability and resilience from the front line of climate change (Rome, Italy:
FAO, Alliance of Bioversity International, and CIAT, 2021),
https://doi.org/10.4060/cb5131en.
13. Ibid.
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Herd Movements in Mali, Sahel

“For the Imuhar, continuous migration—the constant,
unrestricted movement for agricultural purposes—has
always been a primary means of survival and an integral
part of their culture.”
- Merise Jalali

Water and Great Green Wall

40

Water and Pastoral Land
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Herd Movements in Mali, Sahel

MIGRATION PATTERNS
Due to the post-colonial division of land and
established borders, the Imuhar pastoral nomads
do not have their nation. Still, they have to cross the
boundaries of Niger, Burkina Faso, Libya, Mali, and
Algeria for transhumance.14 In Sahelian countries,
moving seasonally for water and grazing concerns
70-90% of Sahelian cattle herds. There is no specific
road or signs for moving directions. The moving
patterns are solely based on natural resources,
seasonal calendars, and fixed supply points. Due to
climate change and pastoral resource location, the
total distance of the migration may vary annually.
Therefore, technical services are invented to direct
movement patterns.15

14. “Tuareg,” main page, https://www.newworldencyclopedia.org/
entry/tuareg.
15. I. Toure et al., “Information System on Pastoralism in the Sahel,” AGRIS (FAO/CIRAD, January 1, 1970), https://agris.
fao.org/agris-search/search.do?recordID=XF2017000958.
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MOBILE SHELTER, WATER RESOURCE,
AND SEASONALITY(TRANSHUMANCE)

The Imuhar women are tent owners because,
traditionally, they made the tent, and most of their
other work happens in this living space while men
travel outside with the herd. 16 The Imuhar people
build tents with natural materials collected nearby,
leather, and cloths carried around by the camels to
protect themselves from temperature differences,
sand, wind, and sunlight. 17 There are three types
of tents in the Imuhar communities: gable tents,
pyramid tents, and dome tents. The water sources

16. “Tent : EHAN,” Anja Fischer / Imuhar (Tuareg) - Tent, http://
imuhar.eu/site/en/imuhartuareg/tent.php.
17. Ibid.
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in the desert are artificial sources (boreholes, wells)
and temporary surface waterholes (ponds, lakes).18
During the dry season, they will move southwards for
water and pasture, and they gather wood and use
a cloth to build mobile infrastructure quickly. While
during the rainy season, they will rest at a fixed point
near wells or ponds.

18. Alliance of Bioversity International and CIAT FAO, Indigenous
Peoples’ food systems: Insights on sustainability and resilience from the front line of climate change (Rome, Italy:
FAO, Alliance of Bioversity International, and CIAT, 2021),
https://doi.org/10.4060/cb5131en.
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SUSTAINABLE
STRATEGIES
- THE IMUHAR

Because of the need for pastoralism, the Imuhar
People practice nomadism and transhumance in
search of pasture and water. They live a self-sufficient
life as the herd can provide food, transportation,
and money. They build mobile infrastructure with
natural materials. There is no top-down planned
road system, so the specific movement trajectory
in search of resources is uncertain. But without the
boundaries, they have free access to the natural
resource, and their constant movement will allow the
land to rest and recover.
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THE TIKUNA, COCAMA, AND
YAGUA PEOPLES
Amazon Rainforest Indigenous Peoples
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THE TIKUNA, COCAMA, AND
YAGUA PEOPLES
The Tikuna, Cocama, and Yagua Peoples
live in the municipality of Puerto Nariño,
near the riverbank in the amazon
tropical rainforest, the southern part of
Columbia. They practice mobile fishing,
shifting cultivation, and mobile hunting.1
Their practices are primarily based on
cyclical calendars of different time scales.
1. Alliance of Bioversity International and CIAT FAO,
Indigenous Peoples’ food systems: Insights
on sustainability and resilience from the
front line of climate change (Rome, Italy:
FAO, Alliance of Bioversity International,
and CIAT, 2021), https://doi.org/10.4060/
cb5131en.

52

53

54

55

ANNUAL FLOODING CYCLE
The annual flooding cycle has four
hydrometric periods in the aquatic
environments: high waters, falling waters,
low waters, and rising waters.2 The four
periods are determined by rainfall. The
flood brings nutrients for the soil and
different fish species, deciding when the
indigenous people sow and harvest, what
they fish, and what tools they can use to
fish. Moreover, due to the changing water
level during the four periods, the houses
are built on stilts near the riverbank to
avoid flooding. 3
2. Ibid.
3. Ibid.

56

57

58

59

100-YR SHIFTING CULTIVATION
AND CHAGRA
In the 100-yr shifting cultivation cycle, the
farming activities are carried out in the chagra
– the “diversified productive system” in which
farmers plant and cultivate annual and perennial
species.4 Each family makes the chagras by
selecting a specific site in the forest, where they
will spend 2-3 years for cultivation after cutting
trees selectively and using burning to fertilize.5
Then, the site will then be abandoned after the
soil is degraded and left alone to recover by itself
for the next 80-100 years for forest succession
processes.6 Therefore, the indigenous people
are constantly moving and shifting places for the
sustainability of the ecosystem. The slash-andburn practice in the Amazon rainforest has been
maintained for thousands of years despite social
changes and the contact with western cultures
and other agricultural systems.

4. Ibid.
5. Gaia Amazonas, “Chagra: Food Source, Integrated
System and Foundation of Life,” Gaia Amazonas
-Chagra: food source, integrated system and foundation of life, https://www.gaiaamazonas.org/en/
noticias/2019-01-14_chagra-food-source-integratedsystem-and-foundation-of-life/.
6. Marcus Vinícius C. Schmidt et al., “Indigenous Knowledge
and Forest Succession Management in the Brazilian
Amazon: Contributions to Reforestation of Degraded
Areas,” Frontiers (Frontiers, January 1, 1AD), https://
www.frontiersin.org/articles/10.3389/ffgc.2021.605925/
full.
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SUSTAINABLE
STRATEGIES
- THE TIKUNA,
COCAMA,
AND YAGUA

The Tikuna, Cocama, and Yagua Peoples will shift
the plots after 2-3year production, which helps the
natural recovery of the soil. And the other mobile
activities to gather, hunt, and produce are all based
on the seasonality of the flooding cycle and different
time scales. The boat and tools used are also based
on the seasons. They adapt to the rising water level
by building infrastructure on the stilts with natural
materials instead of moving from place to place.
Most importantly, they respect nature so much that
there are oral regulations about extraction from
the common pool resource. The self-sufficiency,
collective rights, and collective efforts guarantee the
sustainability of the amazon rainforest ecosystems.
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Chapter 03

X-ERA

X is commonly used in science to refer to a
variable that can change or be changed.
According to the worldwide anticipation, starting
from the first month of 2200, or the first month
of X-Era, rolling sands, flooded waters, and
more extreme weather will be seen at a higher
frequency with more uncertainty. X era, the next
society, will be the time when humans learn to
adapt to changes.
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FUTURE UNCERTAINTIES
AND EXTREME WEATHERS

According to Nik Steinberg, the managing director
of research at Four Twenty Seven, “Every single
county has some sort of climate threat that’s either
emerged and is doing some damage right now or is
going to emerg.”1
Looking at the current mapping of extreme weather
in 2022 United States, we could easily foresee
unexpected climate changes in the future and the
need to come up with adaptive strategies.

1. Stuart A. Thompson and Yaryna Serkez, “Every Place Has Its
Own Climate Risk. What Is It Where You Live?,” The New
York Times (The New York Times, September 18, 2020),
https://www.nytimes.com/interactive/2020/09/18/opinion/
wildfire-hurricane-climate.html.

72

However, many people still believe the danger is far
away and will not affect their everyday life.
“There is a lot of evidence behind the idea that
personalizing climate change and helping people
understand the local impacts are more important
than talking about how it’s influencing melting
glaciers or talking about wildfires when you live in
Ohio,” said Jennifer Marlon, a research scientist and
lecturer at Yale.2

2. Ibid.
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ADAPTIVE STRATEGIES
IN X-ERA

After comparing the difference between
indigenous and contemporary society in
the context of landscape architecture,
here are some new strategies for
adapting to the X-Era with indigenous
wisdom. The transformation will
start from seasonal route systems,
shifting responsibilities, seasonal
infrastructures, micro-macro calendar,
and seasonal law and property.

74
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Indigenous/Ancient

There are no planned road systems
in the Sahara Desert or the Amazon
Rainforest. The indigenous communities
found their way by leveraging the
traces and signs of nature, like stars
in the sky. The bottom-up trajectories
are based on their daily needs for
resources and natural conditions in
their shared land. They
Planners created the “grid plan” for
directional transportation and land
division in contemporary society.
But the plan separates people into
sedentary units and limits people’s
freedom to move.
However, extreme weather like flooding
and sand storms will cover the
permanent road systems in the X-Era.
Therefore, seasonal route systems are
necessary to help people adapt to
moving in the unknowns. The figureground relations, topography, and
seasonal maps in the GIS systems will
help drivers navigate in the water,
desert, or other extreme conditions.

76

01
Adaptive Strategies to Future Extreme Weathers

SEASONAL
ROUTE SYSTEMS

Contemporary(2022)

X-Era(2200)
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Indigenous/Ancient

Contemporary(2022)

The road system does not work in the desert. The
traces left by herds, caravans, and vehicles are
temporary and will be erased by the wind. Supply
stations, markets, and natural resources are the main
destinations.

The grid plan provides convenience for planner,
but restrains the development of cities’ identities.
The road with clear direction helps people navigate
themselves easier, but the scale of the road and
buildings are frustrating to pedestrians.
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Indigenous/Ancient

The indigenous people practice
rotational farming activities by
shifting the planting zones every 2-3
years and leaving the soil to recover
by itself for almost 100 years.
People have collective rights and
responsibilities to the land.
Due to the current regulations by
governments and private ownership
of land, the land is determined for
specific use. To shift the land or to
occupy the land, people must buy or
rent the area at a huge cost.
In the X-Era, to respond to the
possible seasonal conditions of the
land, it would be more efficient for
sustainable development if the land
use starts to become rotational and
people’s responsibilities to the land.
Zone A is proper for fishing, while
Zone B provides fertilized land for
farming for a certain time. Then in
another climate condition, the two
zones would exchange the land use. So
people in Zone A start to plant trees
while people in Zone B also learn to
fish.
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02
Adaptive Strategies to Future Extreme Weathers

SHIFTING
RESPONSIBILITIES

Contemporary(2022)

X-Era(2200)
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Indigenous/Ancient

Contemporary(2022)

At the beginning of the chagra cycle, indigenous
farmers select a piece of land to cultivate. And after
production, the land will be left to regenerate, and
people will shift to another land.

Land use is planned for a long time, not resilient
to sudden changes. People have only one primary
occupation, lacking the ability to work in many other
fields.

83

Indigenous/Ancient

The infrastructures built in the natural
environment by indigenous communities
are adaptive to seasonal changes in the
natural environment, like water level
changes in the flooding season. Some
infrastructures are mobile and easy
to be carried by nomadic groups. The
materials are mostly collected from
nature.
With the development of materials and
structural design, the modern buildings
mainly consist of reinforced concrete
walls, which are stable, tall, and hard
to adapt to disasters.
In extreme weathers, the infrastructures
need to be mobile again so that people
can carry their homes on the way
whenever they need to find another
livable place. In addition, the
infrastructure should be able to adapt
to different biomes. A semi-nomadic home
in the X-Era will be able to float on
the water and roam in the desert.
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SEASONAL
INFRASTRACTURE

Contemporary(2022)

X-Era(2200)
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Indigenous/Ancient

Contemporary(2022)

The houses are built on stilts so that water level
change will not affect residents’ life. The materials
of the roof and main structures are palm leaves and
wood.

Modern cities consist of skyscrapers and apartments.
The materials are primarily steel, concrete, glass, and
brick, which are heavier and not directly extracted
from nature. People will buy real estate that is hard
to move as private property.
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Indigenous/Ancient

The productive activities in the
indigenous communities follow natural
calendars of various time scales, some
of which are annual while some might be
centennial. Therefore, people know when
is the right time to grow and fallow.
Nowadays, people use the Gregorian
calendar to track time day by day. Every
day is separated into detailed work
schedules. Even the extreme weather will
not be able to interfere with people’s
plans.
However, when it comes to X-Era, the old
industries will transform into a mixture
of high-tech and primitive practices.
People will work on mobile devices,
work in the field, and work with
nature. Therefore the time scales of
the calendars will cover a wide range.
And the micro-macro calendars will vary
according to the future rapid change in
regional climates.
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MICRO - MACRO
CALENDAR

Contemporary(2022)

X-Era(2200)
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Indigenous/Ancient

Contemporary(2022)

Some Indigenous communities, such as the
Imuhar from the desert, follow both local and
gregorian calendars. The local calendar is used for
transhumance and other productions, while the
other is for school.

With the development of technology and industries,
people have very different work types than ancient
societies. The working schedule based on hours and
days is more intense. The lunar calendar is less used.
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Indigenous/Ancient

There are oral regulations about the
common resources by indigenous people
to maintain the balance of extraction
rate and regeneration rate of natural
resources. For example, people hunt only
adult and large fish while small fish
were returned to the water.
Today, people take care of their private
property, and they hunt ’fish‘ of all
sizes to fulfill their desire in the
public area. Individualism leads to the
over-extraction of natural resources.
Due to the class differentiation,
the resource is divided unequally.
Still, everyone is responsible for the
collapsing ecosystem, though they don’t
often feel guilty.

05
Adaptive Strategies to Future Extreme Weathers

SEASONAL LAWS
AND
PROPERTY

Contemporary(2022)

X-Era(2200)

Going into the X-Era, people should
follow the new seasonal rules to recover
the sustainability and resiliency of
nature. The laws during dry and wet
seasons will differ in many aspects,
such as property, land use, legal
rights, duty, etc. The laws will not be
permanent as they follow the trend of
climate change.
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Indigenous/Ancient

Contemporary(2022)

The land is shared and taken care of by the people.
The regulations in the commons are not written on
paper, but everyone follows them to maintain the
sustainability of the ecosystem.

Today, every land has an owner, whether individuals
or the government. Others have no access to a
private area without permission. The land division is
also not equal as property is related to power and
money.

95

X-ERA
SPECULATION
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“Imagination is more important than knowledge.
Knowledge is limited. Imagination encircles the
world.”
– Albert Einstein
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2022

Another normal day. Concrete buildings, parks
in the shadow, and commuters on the road. The
temperature is getting higher than ever before.
98

99

CONTEMPORARY(2022)
The city used in the speculation is a typical model
of modern urbanization. There are grid-planning
road systems, skyscrapers, impermeable pavements,
numerous cars, pocket parks, and open green
spaces in the suburban area. Some people reside in
the apartments in the city, while some live outside
and commute to work every day. The buildings
are sedentary, and each room in the building is
private property. A public park is a shared place

for gathering and getting close to nature, but it
is also valuable for increasing the price of land
nearby. People have steady jobs which mainly
involve machines and momentary payment, which
means time is precious to modern society, even a
minute. However, modern convenience costs the
earth a lot. Industrialization and urbanization have
taken people’s time and ruined the resilience of the
environment where people reside and make money.

City in 2022
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Warning: The following content is a work
of fiction, but could happen in the
future.
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2022-2199
The 21st and 22nd centuries witnessed enormous social and
environmental changes. In the 21st century, population
increase, virus outbreaks, governmental failures, and
climate change led to the financial crisis, the disparity
in wealth distribution, rebellions, and deaths. Air and
water in the urban area were full of pollutants.
People started to move from place to place to find a
stable, suitable living environment. When Los Angeles was
on fire, or when Shanghai was in flood, people ran to other
cities or even countries. Many animals became extinct.
Lives were all starving because of humans’ over-extraction
of natural resources in the past few centuries.
By the end of the 22nd century, the world population had
decreased to 100 million. And professionals from many
fields anticipated that in the 23rd century, the climate
was going to be more unstable. Things would change at a
higher frequency and into worse conditions. They called the
next society starting from the Year 2200, X-Era for its
uncertainty. Life would be harder and harder.
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In this dark time, humans worked so hard on developing
advanced technology and methodologies to find solutions
to live in a better and stable environment. Millions of
lifestyle testing models based on the modern template failed
in the extreme wet and drought conditions, like floods,
hurricanes, sandstorms, and drought.
The failed models were designed to retrieve and maintain
stability, not adapt to uncertainty. On the contrary, a few
successful models showed us a way to survive and revive: to
adapt like the ancient indigenous communities, following
the seasonal changes of nature and protecting the earth for
centuries.
Therefore, an international environmental agreement came
out by the end of the 22nd century to help humans prepare
for better survival in extreme weather in the X-ERA(2200).
Based on the research about sustainable strategies from
the indigenous communities, landscape architects proposed
future urban planning and lifestyle in the two extreme
conditions(wet and dry).

X-ERA(2200)
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2200

Flood/ Hurricane

X-ERA(2200)
SUSTAINABLE STRATEGIES

In flood conditions, roads will be hard to see. People
will leave or stay based on the water level and the
location of their homes. The ones who remain can
navigate by the footprint of the buildings and other
infrastructures floating on the water. People could
use the original road systems in the dry season.

People used to have stable jobs, like farmers, taxi
drivers, doctors, engineers, investors, lawyers, etc.
But in the X-Era, people need to shift their roles
based on the climate changes. When flooding, car
drivers need to operate boats, and farmers will
become a fisherman for a while. The land for farming
will also become fishery.

The flood will come regularly or irregularly. People
will refer to seasonal and regional calendars
based on the live data and trends of weather. The
Gregorian calendar will remain in use for everyday
activities. But the time people spend on specific
activities will vary. For example, people will spend
more time fishing during the flood season.

City in Flood/ Hurricane
In the X-Era, nothing will be permanent. In flood
conditions, most property rights will be seasonally
private or public. The property right status depends
on the calendar, water level, residential needs, and
productive activities. For example, the rooftop of a
building that has been mostly submerged by water
will be a public market space. There will be seasonal
laws to enforce the property rights change.

108

109

ADAPTIVE MULTIFUNCTIONAL
VEHICLE (AMV)
Under the conditions of flood/ hurricane
in 2200, adaptive multifunctional vehicles
provide people a workplace, home, or
recreational indoor space. If the seasonal
flooding comes, it could transform from
car to boat so that people can live on the
water. The vehicle is equipped with many
transparent solar panels, so it is selfsufficient in electricity supply.
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ADAPTATION TO FLOOD
In terms of the infrastructure, there would be temporary floating piers, floating markets, and seasonal
lighthouses to fulfill people’s daily needs. According to the water level, some of the private rooftops
would be seasonal public spaces. People’s activities and food would shift based on the seasonal
calendar, so fishing would be the main activity for collecting food during the flooding season. When
the water level declines, the activities will remain normal.
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2200

Sandstorm/
Drought

X-ERA(2200)
SUSTAINABLE STRATEGIES

In sandstorms, drivers’ view is easily blocked, and
streets are covered with sand. People can stay at
home till the sandstorm passes. But if it is extreme
weather, dunes will form, and therefore people
need to move in the sandstorm or on the sand. New
maps in the arid condition will show the topography,
infrastructure locations, and ground stability.

In the extreme drought, the mobile infrastructure
will carry healthy soil elsewhere and provide new
farming space. And original land might be turned
into a parking space or outdoor gathering space.
Everyone will need to learn agricultural knowledge
to acquire food and water in small self-sufficient
communities.

The droughts and sandstorms have short-term and
long-term effects on humans and animals. Therefore,
people will change their daily schedules based
on the local calendars at different time scales. For
example, the fisherman might spend a few months
migrating to a water station to gather the water he
needs for the advanced fishery in the future.

City in Sandstorm/ Drought
Property rights will change because of the longterm effects of sandstorms and drought, and new
laws will be enforced. The buildings covered by
the dunes are no longer in use as long as the sand
stay. The people will be distributed into smaller
mobile communities. The other land in the desert
has no boundaries. Therefore some land is shared by
communities in a given virtual boundary that will be
indicated in the GPS.
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SELF-SUFFICIENT
DOME GREENHOUSE
The self-sufficient dome greenhouse
provides temperature and humidity control,
soil and water container, a planting plot,
and living space. There are driving mode
and parking mode. And the dome would
open under certain conditions, like when it
rains.
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ADAPTATION TO SAND STORM/ DROUGHT

Every dome is a small community. People who live in the adaptive vehicles inside are responsible for the
production and maintenance. The dome can run on the dune or float on the water. The shape of the dome
protects itself from the intense dust storm and wind when it anchors to the ground. When the sand covers the
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dome, it will automatically stand up and reveal itself. The electricity comes from solar energy. It also provides
a navigation system in the desert. Moreover, in arid conditions, people use camels and adaptive vehicles as
other ways of transportation to better pass the narrow alleys in the cities.
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REFLECTION

Do the right thing,
at the right time,
in the right place.

To reflect on the whole process, I learned to respect
culture by not interrupting when you are not invited.
At first, I was impressed by the culture of the Imuhar
people. When I discovered the governmental
discrimination against this group of people because
of complicated political and historical reasons, I
felt the need to preserve their culture as they are
capable of living in the harsh environment in the
desert for centuries. However, with the help of the
instructors in the first review, I realized the possible
terrible mistakes I could have made with my initially
good intentions. It is not my turn to change anything
in a culture I do not have enough access to or
time to understand fully. To continue my goal of
preserving the precious ancient knowledge about
sustainability and resiliency, I started to archive the
research about the wise communities so that the
next generations will not lose track of the key points
they might need to know for survival. I have become
more aware of the importance of recording and
sharing orally transmitted indigenous knowledge
than before.
Secondly, I learned to respect nature by analyzing
the meaning of adaptation. In the indigenous
peoples’ beliefs and practices, I found that
adaptation to seasonal changes is essential for their
self-sufficiency and sustainability. They adapt by
using the proper amount of natural materials at the
right time in the right place and minimize the effect
of production to a certain level so that nature can
recover by itself. On the contrary, modern people
like to create new problems and harmful impacts
while trying to solve the old ones. Design can be a
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simple adaptive and seasonal strategy in a dynamic
system. “The less is more” should be human’s
attitude when they want to extract too much from
nature or leave a landmark on earth.
Last but not least, be confident to imagine and be
humble to reflect. It is essential to listen to practical
ideas. But the bold and provocative ideas are also
vital to the discussions about future unknowns.
When creating the “X-Era” fiction, I forced myself
to rethink the logic of the strategies and social
transformation in a bigger picture at various scales.
I understand the benefits of trial-and-error now. If I
hadn’t tried designing for the indigenous people,
I wouldn’t have valued their wisdom as much as
I do now and created a new set of sustainable
strategies and scenario designs for the Year 2200.
Brainstorming helps me come up with exciting
possibilities, but critical thinking enables you to calm
down and understand the pros and cons of each
possible plan. I am still a young design student who
will start practicing in the real world. I always see
my limitations which provokes my curiosity to learn
more.
For the students who would like to envision a crazy
world to cope with the uncertainty in the future, I
encourage you all to be brave. Do not hesitate to
choose the topic and the site you are curious about.
Though I sometimes felt depressed due to the lack
of data, unachievable site visits, and the unknown
challenges, I am pumped up to explore and test
the priceless knowledge again whenever I see the
amazing nature and culture.
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